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i i l  
A C K N O W L . E D G E M E N T S  
T h e  w r i t e r  w i s h e s  t o  t a k e  t h i s  o p p o r t u n i t y  t o  e x p r e s s  h i s  
i n d e b t e d n e s s  t o  t h e  C e n t r a l  W a s h i n g t o n  C o l l e g e  o f  E d u c a t i o n  s t u d e n t s  
w h o  s e r v e d  a s  s u b j e c t s  t h r o u g h o u t  t h i s  s t u d y .  H e  i s  a l s o  d e e p l y  
i n d e b t e d  t o  t h e  g r a d u a t e  s t u d e n t s ,  w h o s e  e f f o r t s  m a d e  i t  p o s s i b l e  
t o  c o l l e c t  t h e  d a t a  n e c e s s a r y  t o  c o m p l e t e  t h i s  s t u d y .  S p e c i a l  c o n -
s i d e r a t i o n  i s  g i v e n  f o r  t h e  a s s i s t a n t s  t e n d e r e d  b y  t h e  p h y s i c a l  
e d u c a t i o n  i n s t r u c t o r s  w h o  c o o p e r a t e d  i n  m a k i n g  t h i s  s t u d y  p o s s i b l e .  
T o  D r .  E v e r e t t  A .  I r i s h ,  w h o  g u i d e d  t h i s  p a p e r  s i n c e  i t s  
b e g i n n i n g ,  w h o  w o r k e d  m a n y  h o u r s ,  a n d  w h o  h a s  b e e n  a  c o n s t a n t  
s o u r c e  o f  i n s p i r a t i o n ,  t h e  a u t h o r  i s  e x t r e m e l y  g r a t e f u l .  A p p r e c -
•  i a t i o n  i s  a l s o  e x p r e s s e d  t o  t h e  o t h e r  m e m b e r s  o f  t h e  t h e s i s  
c o m m i t t e e ,  D r .  E r n e s t  L ,  M u z z a l l  a n d  M r ,  A l b e r t  H .  P o f f e n r o t h .  
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CHAPTER I 
INTRODUCTION 
I. PURPOSE OF THE STUDY 
Studies have been made to determine arm strength of male 
subjects using a number of components. A few of these studies have 
become accepted traditional tests of arm strength. Usually arm 
strength has been only a part of the study to determine athletic 
ability, or physical fitness. It has been determined that arm 
strength has a highly significant relationship with the overall 
condition of the body. 
Three of the more widely accepted traditional tests of arm 
strength have been selected criteria in this study. 
1 1. Rogers' Arm Strength: 
A.s. = Chins + Dips (Weight/10 + Height - 60.) 
2. McCloy Arm Strength (dips). 2 
A.s. = 1.77 x Weight + 3.42 (dips) - 46. 
3. McCloy Arm Strength (chins). 3 
1Fredrick Rand Rogers, Physical Capacity Tests in the Ad-
ministration of Physical Education, (New York: Bureau of Publicat-
ions, Teachers College, Columbia University, 1926), P• 43. 
2 Charles H. Mccloy, "A New Method of Scoring Chinning and 
Dipping, "Research Quarterly, 2:132, December, 1931. 
3Ibid. 
A . s .  =  1 . 7 7  x  W e i g h t  +  3 . 4 2  ( c h i n s )  - 4 6 .  
T h e  o t h e r  a r m  s t r e n g t h  t e s t  u s e d  i n  t h i s  s t u d y  b e i n g  t h e  
I r i s h  A r m  S t r e n g t h  f o r m u l a .
4  
l .  I r i s h  A r m  S t r e n g t h :  
A . s .  =  l . 5 4  x  W e i g h t  +  1 6 . 1 9 .  
2  
A c t u a l  a r m  s t r e n g t h  w i l l  b e  e s t a b l i s h e d  b y  m e a s u r i n g  f l e x o r  
a n d  e x t e n s o r  s t r e n g t h  o f  b o t h  a r m s  w i t h  a  c a b l e  t e n s i o m e t e r .
5  
T h e  f o r m u l a  h a v i n g  t h e  h i g h e s t  c o r r e l a t i o n  w i t h  t h e  a c t u a l  
a r m  s t r e n g t h ,  a s  m e a s u r e d  b y  t h e  c a b l e  t e n s i o m e t e r ,
6  
w a s  d e t e r m i n e d  
b y  t h e  P e a r s o n  P r o d u c t - m o m e n t  M e t h o d  o f  C o r r e l a t i o n .
7  
T h u s ,  o n e  p u r p o s e  o f  t h i s  s t u d y  w a s  t o  d e t e r m i n e  b y  e x p e r -
i m e n t a l  m e a n s  t h e  v a l i d i t y  o f  t h e  s e l e c t e d  c r i t e r i a .  
A f t e r  d e t e r m i n a t i o n  o f  t h e s e  c o r r e l a t i o n s  a  s e c o n d  p u r p o s e  
w a s  t o  s t u d y  t h e  c o m p o n e n t s  o f  t h e  v a r i o u s  t e s t s  t o  d e t e r m i n e  w h i c h  
a r m  s t r e n g t h  m e a s u r e s  a r e  q u i c k e s t  a n d / o r  l e a s t  c o s t l y  t o  a d m i n -
i s t e r .  A n y  a r m  s t r e n g t h  m e a s u r e  b e i n g  h i g h l y  s i g n i f i c a n t  a n d  a t  t h e  
s a m e  t i m e  h a v i n g  t h e  a b o v e  m e n t i o n e d  c h a r a c t e r i s t i c s  w o u l d  b e  a  
d e s i r a b l e  m e a s u r e .  
4
E v e r e t t  A .  I r i s h ,  H Q p t i m u m  C o n d i t i o n s  f o r  E n d u r a n c e  M e a s u r e -
m e n t  o f  E l b o w  F l e x i o n  E r g o g r a p h y  o f  V a r i o u s  S t r e n g t h ,  A n t h r o p o m e t r i c ,  
a n d  F a t i g u e  M e a s u r e s  t o  S e l e c t e d  A r m  S t r e n g t h  C r i t e r i a , "  ( U n p u b l i s h e d  
R e p o r t ,  U n i v e r s i t y  o f  O r e g o n ,  E u g e n e  O r e g o n ,  1 9 5 8 ) ,  p .  7 9 .  
5
H .  H a r r i s o n  C l a r k e ,  C a b l e - T e n s i o n  S t r e n g t h  T e s t s ,  ( C h i c -
o p e e ,  M a s s :  B r o w n - M u r p h y  C o . ,  1 9 5 3 )  P •  1 6 .  
6
I b i d .  
7
H e n r y  E .  G a r r e t t ,  S t a t i s t i c s  i n  P s y c h o l o g y  ~ E d u c a t i o n ,  
( N e w  Y o r k :  L a n g m a n s ,  G r e e n  a n d  C o . ,  l ' § ' l i : ? ) .  
3 
II. REVIEW OF LITERATURE 
Strength Tests 
Dudley A. Sargent, in 1880 developed a battery of tests in 
which the individual elements were measured by calibrated mechanical 
instruments. This test became known as the Intercollegiate Strength 
Test8 consisting of the following items: (1) the strength of the 
expiratory muscles, (2) the gripping strength of the hands, (3) the 
strength of the back, (4) the strength of the legs, and (5) the 
stren~th of the arms. The strength of the expiratory muscles was 
represented by the record made by the subject in blowing against 
a manometer which registered the maximum pressure by the lungs. 
Gripping strength, and the strength of the back and legs was 
measured by dynamometers. The strength of the arms was represented 
by one-tenth of the subject's weight multiplied by the sum of the 
push-ups (dips), on parallel-bars, and the pull-ups (chins) that a 
subject could execute. 
Rogers' Arm Strength 
In 1925 Fredrick Rand Rogers9 revised and refined the Inter-
collegiate Strength Tests developed by Sargent. In standardizing 
8
nudley A. Sargent, "Intercollegiate Strength Tests" Amer-
ican Physical Education Review, 2:216-218, December, 1897. 
9Fredrick Rand Rogers, Physical Capacity Tests in the Ad-
ministration of Physical Education, (New York: Bureau of Publicat-
ions, Teachers College, Columbia University, 1926). 
4  
t h i s  t e s t  p r o c e d u r e ,  R o g e r s ,  a m o n g  o t h e r  t h i n g s ,  m o d i f i e d  t h e  a r m  
s t r e n g t h  f o r m u l a .  H e  c o n t e n d e d  t h a t  t h e  o r i g i n a l  f o r m u l a  ( p u l l - u p s  
p l u s  p u s h - u p s  m u l t i p l i e d  b y  o n e - t e n t h  t h e  w e i g h t )  u n d u l y  p e n a l i z e d  
t h e  i n d i v i d u a l  w h o  c o u l d  p u l l - u p  ( c h i n )  o r  p u s h - u p  ( d i p )  o n l y  a  
f e w  t i m e s  a n d  f a v o r e d  t h e  i n d i v i d u a l  w h o  c o u l d  p e r f o r m  t h e s e  a c -
t i v i t i e s  m a n y  t i m e s .  
A s  a  r e s u l t  o f  t h e s e  o b s e r v a t i o n s ,  R o g e r s '  p r o p o s e d  t h e  
f o l l o w i n g  f o r m u l a :  
A . S .  =  C .  +  D  ( W . / 1 0  +  H .  - 6 0 )  
W h e r e i n :  
A . S .  =  A r m  S t r e n g t h  
c .  =  P u l l - u p s  ( c h i n s )  
D .  =  P u s h - u p s  ( d i p s )  
w .  =  B o d y  W e i g h t  
H .  =  H e i g h t  i n  I n c h e s  
I n  e f f e c t  R o g e r s  w a s  a t t e m p t i n g  t o  a d d  t h e  d i s t a n c e  t r a v e l e d  a s  a  
f a c t o r  i n  a r m  s t r e n g t h .  
O t h e r  c h a n g e s  i n  t h e  I n t e r c o l l e g i a t e  S t r e n g t h  T e s t s  m a d e  b y  
R o g e r s  c o n c e r n  l u n g  c a p a c i t y  a n d  t h e  t e s t i n g  a p p a r a t u s  f o r  g i r l s .  
N e i t h e r  o f  t h e s e  c o m p o n e n t s  h a v e  a  b e a r i n g  o n  t h i s  s t u d y .  T h e r e -
f o r e ,  t h e i r  d i s c u s s i o n  w a s  o m i t t e d .  
M c C l o y s  R e v i s i o n s  
C h a r l e s  H .  M c C l o y ,  S t a t e  U n i v e r s i t y  o f  I o w a ,  p r o p o s e d  
t h r e e  c h a n g e s  i n  R o g e r s  P F I  b a t t e r y :  o n e ,  h i s  S t r e n g t h  I n d e x  
R i . 10 d 11 ev sion; a secon , the Athletic Index; and the third, Pure 
Strength Index. 
Strength Index Revision. Two changes in the PFI battery are 
suggested: a different formula for computing arm strength, and the 
elimation of lung capacity. Otherwise, the test items remain the 
same. 
In discussing arm strength determined from push-ups and pull-
ups, McCloy states that "the formula used by Rogers unduly penalizes 
the individual who is small and.unduly rewards the person whose 
12 dipping and chinning are above the average". He experimentally 
developed the following formula for the computation of chinning and 
dipping strength. 
A.S. = l.?7 x W. + 3.42 (C. or D.) - 46. 
Wherein: 
A.S. = Arm Strength 
w. = Body Weight 
c. = Chins (Pull-ups) 
D. = Dips (Push-ups) 
McCloy advocates the elimation of lung capacity from the PFI 
battery on the grounds that lung capacity is not a test of strength. 
10c. H. McCloy, Tests and Measurements in Health and Physical 




A t h l e t i c  S t r e n g t h  I n d e x .  I n  c o n s t r u c t i n g  a n  A t h l e t i c  S t r e n g t h  
I n d e x .
1 3  
M c C l o y  w e i g h t e d  t h e  t e s t  i t e m s  i n  h i s  r e v i s i o n  o f  t h e  
S t r e n g t h  I n d e x  s o  a s  t o  g i v e  t h e  t o t a l  a m o u n t  o f  s t r e n g t h  u s a b l e  
i n  a t h l e t i c  e v e n t s .  T w o  f o r m u l a e  a r e  g i v e n ,  a s  f o l l o w s :  
6  
L o n g  F o r m :  R i g h t  gr~p p l u s  l e f t  g r i p  p l u s  . 1  t i m e s  b a c k  l i f t  
p l u s  . 1  t i m e s  l e g  l e f t  p l u s  2  t i m e s  c h i n n i n g  s t r e n g t h  p l u s  
d i p p i n g  s t r e n g t h  m i n u s  3  t i m e s  w e i g h t .  
S h o r t  F o r m :  S a m e ,  e x c e p t  o m i t t i n g  b a c k  a n d  l e g  l i f t s .  
O f  t h . e  t w o  f o r m u l a e  p r e s e n t e d  a b o v e  i t  w a s  f o u n d  t h a t  t h e  
s h o r t  f o r m  w h i c h  i s  a  . m e a s u r e  o f  a r m  s t r e n g t h  a l o n e ,  w a s  a s  a c c u r a t e  
a  p r e d i c t o r  o f  a t h l e t i c  a b i l i t y  a s  w a s  t h e  l o n g e r  f o r m  w h i c h  u s e s  
b a c k  a n d  l e g  s t r e n g t h ,  t h e  c o r r e l a t i o n  o f  t h e  l o n g  f o r m  b e i n g  
. 9 1 4  w i t h  a  v a l i d  c r i t e r i o n  o f  g e n e r a l  a t h l e t i c  a b i l i t y ,  w h i l e  t h a t  
o f  t h e  s h o r t  f o r m  w a s  . 9 1 1 .  
P u r e  S t r e n g t h  I n d e x .  
T h r o u g h  f a c t o r  a n a l y s i s ,  M c C l o y
1 4  
f o u n d  
t h a t  t w o  e l e m e n t s  e m e r g e  f r o m  s t r e n g t h  t e s t s :  o n e  o f  t h e s e  i s  p u r e  
s t r e n g t h , o r  f o r c e ;  t h e  o t h e r  i s  d e p e n d e n t  o n  b o d y  s i z e .  T o  p r e d i c t  
p u r e  s t r e n g t h ,  h e  g a v e  t h e  f o l l o w i n g  w e i g h t i n g :  . 5  t i m e s  r i g h t  p l u s  
l e f t  g r i p s  p l u s  . 1  t i m e s  l e g  l e f t  p l u s  c h i n n i n g  s t r e n g t h  p l u s  d i p -
p i n g  s t r e n g t h .  T h e  t e s t  i t e m s  w e r e  a d m i n i s t e r e d  a n d  s c o r e d  i n  a c -
c o r d a n c e  w i t h  h i s  r e v i s i o n  o f  t h e  S t r e n g t h  I n d e x .  N o  n o r m s  h a v e  
b e e n  p u b l i s h e d .  
l 3 M c C l o y ,  Q E •  C i t . ,  P •  2 5 - 2 6 .  
1 4
I b i d . ,  P •  2 6 .  
7 
Coefficients of correlation of about (.95) have been obtained 
between arm strength for boys as measured by a dynamometer and the 
McCloy pull-up plus push-up strength scores. 15 The formula for boys 
is quite accurate within limits of "normality".16 For boys of ex-
ceptional endurance, however, it is somewhat inaccurate at the upper 
extreme. Also it slightly rewards the small boys and slightly 
penalizes the large ones. 
Cable-Tension Strength Tests 
H. Harrison Clarke,17 over a period of ten years, developed 
tests for measuring strength of thirty-eight muscle groups using a 
tensiometer. These tests were constructed originally with the idea 
in mind for use with orthopedic disabilities in hospitals and Vet-
erans Administration centers. However, application of these tests 
has been made in numerous research studies, particularly at Spring-
field College. 
The tensiometer used by Clarke in these tests is an instrum-
ent originally designed to measure the tePsion of aircraft cnntrol 
cables. Cable-tension is determined by measurin~ the force needed 
to create off set (on riser) in the cable between two set points 
15c. H. McCloy, Norma D. Young, Tests and Measurements in 
Health and Physical Education, (New York: Appleton-Century Crofts, 
Inc., 1954), P• 133. 
16Ibid. 
l7H. Harrison Clarke, A Manual: Cable-Tension Strength Tests, 
(Chicopee, Mass., Brown-Murphy Co., 1953). 
( t h e  s e c t o r s ) .  T h i s  t e n s i o n  m a y  b e  c o n v e r t e d  d i r e c t l y  i n t o  p o u n d s  
o n  a  c a l i b r a t i o n  c h a r t .  
T h e  t e n s i o m e t e r  u s e d  i n  s t r e n g t h  t e s t i n g  h a s  b e e n  i m p r o v e d  
b y  t h e  m a n u f a c t u r e r s  f o r  t h i s  p u r p o s e  b y :  s p e c i a l  c a l i b r a t i o n  f o r  
a n  u p - p u l l  o n  a  c a b l e ,  r a t h e r  t h a n  p l a c e m e n t  o n  a  t a u t  c a b l e ;  a n d  
b y  a d d i t i o n  o f  t h e  m a x i m u m  p o i n t e r  t o  f a c i l i t a t e  r e a d i n g  t h e  s u b -
j e c t ' s  s c o r e .  
C l a r k e  u s e s  t w o  t e n s i o m e t e r s :  o n e ,  f o r  s m a l l  m u s c l e  g r o u p s ,  
w h i c h  w i l l  r e c o r d  a  f o r c e  o f  5  t o  1 0 0  p o u n d s ;  t h e  o t h e r ,  f r o m  3 0  
t o  4 0 0  p o u n d s .  
I r i s h  A r m  S t r e n g t h  
I n  1 9 5 8  E v e r e t t  A .  I r i s h  c o m p l e t e d  h i s  s t u d y ,  " O p t i m u m  
E n d u r a n c e  M e a s u r e m e n t  o f  E l b o w  F l e x o r  M u s c l e s  a n d  t h e  R e l a t i o n s  o f  
S t r e n g t h ,  A n t h r o p o m e t r i c  a n d  F a t i g u e  F a c t o r s  t o  A r m  S t r e n g t h  C r i t -
e r i a " . 1 8  T h e  t e s t s  i n v o l v e d  m u s c l e  g r o u p s  u s e d  i n  t h e  f o l l o w i n g  
m o v e m e n t s :  s h o u l d e r  e x t e n s i o n ,  s h o u l d e r  f l e x i o n ,  s h o u l d e r  i n w a r d  
r o t a t i o n ,  s h o u l d e r  a d d u c t i o n  a n d  e l b o w  f l e x i o n .  T h e  o n l y  t e s t  o f  
e n d u r a n c e  b e i n g  t h e  e l b o w  f l e x i o n  e r g o g r a p h  i n  w h i c h  t h e  s u b j e c t s  
e x e r c i s e d  t o  e x h a u s t i o n .  T h e  K e l s o - H e l l e b r a n d t  E r g o g r a p h  w a s  u s e d  
i n  t h e  c o n d u c t i n g  o f  t h i s  e n d u r a n c e  t e s t .  
C a b l e - t e n s i o n
1
9  m e t h o d s  w e r e  o n e  m e t h o d  u s e d  i n  t e s t i n g  f o r  
8  
1 8
E v e r e t t  A .  I r i s h ,  " O p t i m u m  C o n d i t i o n s  f o r  E n d u r a n c e  M e a s -
u r e m e n t  o f  E l b o w  F l e x i o n  E r g o g r a p h y  o f  V a r i o u s  S t r e n g t h ,  A n t h r o p o m -
e t r i c ,  a n d  F a t i g u e  M e a s u r e s  t o  S e l e c t e d  A r m  S t r e n g t h  C r i t e r i a , "  
( U n p u b l i s h e d  R e p o r t ,  U n i v e r s i t y  o f  O r e g o n ,  E u g e n e  O r e g o n ,  1 9 5 8 ) .  
l 9 C l a r k e ,  2 £ •  C i t .  
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strength in all of the above mentioned movements. 
Irish also used, as variables in his study Rogers' arm 
strength formula and McCloy's arm strength formulae reported earlier 
in this chapter. Correlations of (.84) were obtained between 
McCloy's arm strength formula (using pull-ups) and the strength 
measures of grip strength, shoulder adduction, and push-ups. 
Body weight correlated very highly (.95) with McCloy's arm 
strength formula (pull-ups). Combined strength and anthropometric 
variables obtained using McCloy 1 s arm strength (pull-ups) as the 
criterion resulted in an g of (.95) and the predictive index of 
(.69) when using body weight and shoulder adduction strength. 
20 Shoulder adduction strength added only .0001 to the R 
resulting in no change in the predictive index. It is therefore 
assumed that body weight may be highly significant in determining 
arm strength. 
Irish21 computed three formulae to determine arm strength. 
These are: 
1.54 x w. + 16.19 
1.54 x W. = 2.93 x L.U.A. - 82.20 
8.27 x T.F.U.A.G. + 19.65 x M.W. - 185.98. 
20I . h ris , 2£• Cit., P• 64. 
21Ibid., P• 62. 
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W h e r e i n :  
w .  =  B o d y  W e i g h t  
L . U . A .  =  L e n g t h  o f  U p p e r  A r m  
T . F . U . A . G .  =  T e n s e d  F l e x e d  U p p e r  A r m  G i r t h  
T h e  f i r s t  m e n t i o n e d  f o r m u l a  w a s  s e l e c t e d  f o r  u s e  i n  t h i s  
s t u d y  f o r  t h e  f o l l o w i n g  r e a s o n s :  
1 .  I t  i s  e a s i e r  t o  a d m i n i s t e r  b e c a u s e  o n l y  o n e  m e a s u r e m e n t ,  
b o d y  w e i g h t ,  n e e d  b e  t a k e n .  
2 .  B o d y  w e i g h t  h a s  f r e q u e n t l y  a p p e a r e d  a s  a  s i g n i f i c a n t  
v a r i a b l e  i n  o t h e r  r e s e a r c h e s .  I n  M c C l o y ' s  s t u d y ,  
1 1
T h e  I m p o r t a n c e  
o f  A r m  S t r e n g t h  i n  A t h l e t i c s
1 1 2 2  
i n  h i s  f o r m u l a t i o n  o f  a n  a r m - s t r e n g t h  
f o r m u l a ,  i n  R o g e r s '  A r m - s t r e n g t h  S c o r e ,
2 3  
a n d  i n  t h e  r e c e n t  S p r i n g -
f i e l d  w o r k  f o r m u l a e ,  b o d y  w e i g h t  h a s  b e e n  a  b a s i c  f a c t o r .  I n  
I r i s h
1
s  d o c t o r a l  d i s s e r t a t i o n
2 4  
b o d y  w e i g h t  c o r r e l a t e d  h i g h l y  w i t h  
b o t h  s t r e n g t h  a n d  a n t h r o p o m e t r i c  v a r i a b l e s .  I t  a p p e a r e d  s t a t i s -
t i c a l l y  s i g n i f i c a n t  w i t h  f i v e  s t r e n g t h  v a r i a b l e s .  T h e s e  w e r e  l e f t  
g r i p  s t r e n g t h  ( . 6 9 ) ,  s h o u l d e r  i n w a r d  r o t a t i o n  ( . 5 4 ) ,  s h o u l d e r  
f l e x i o n  ( . 4 9 ) ,  s h o u l d e r  e x t e n s i o n  ( . 4 8 ) ,  a n d  s h o u l d e r  a d d u c t i o n  ( . 4 5 ) .  
T h r e e  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  w e i g h t  a n d  o t h e r  
2 2  .  
C . H .  M c C l o y ,  " T h e  A p p a r e n t  I m p o r t a n c e  o f  A r m  S t r e n g t h  i n  
A t h l e t i c s , "  R e s e a r c h  Q u a r t e r l y ,  5 : 3 ,  M a r c h ,  1 9 3 4 .  
2
3 F r e d r i c k  R a n d  R o g e r s ,  P h y s i c a l  C a p a c i t y  T e s t s  i n  t h e  
A d m i n i s t r a t i o n  o f  P h y s i c a l  E d u c a t i o n ,  ( N e w  Y o r k :  B u r e a u  o f  P u b l i c -
a t i o n s ,  T e a c h e r s  C o l l e g e ,  C o l u m b i a  U n i v e r s i t y ,  1 9 2 6 ) .  
2 4
I r i s h ,  . Q p _ .  C i t . ,  P •  5 1 - 5 3 ·  
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anthropometric variables were tensed flexed upper arm girth (.83), 
relaxed upper arm girth (.66), and girth increase (.52). This would 
indicate that it is a measure which may have future significance 
and should be investigated further. 
C H A P T E R  I I  
E X P E R I M E N T A L  S E T T I N G  
I .  T E S T I N G  P R O C E D U R E  
E v e r y  e f f o r t  w a s  m a d e  t o  a d o p t  a r m  s t r e n g t h  p r o c e d u r e s  w h i c h  
w o u l d  r e s u l t  i n  o b j e c t i v e  r e s u l t s .  T h e s e  p r o c e d u r e s  w e r e  p a t t e r n e d  
a f t e r  t h e  t e c h n i q u e s  f o r  t e s t i n g  o f  a r m  s t r e n g t h  d e s c r i b e d  b y  
R o g e r s ,
1  
M c C l o y ,
2  
a n d  G l a r k e . 3  T h e  t e c h n i q u e s  w e r e  a s  f o l l o w s :  
l .  B e f o r e  t e s t i n g  e a c h  s u b j e c t  w a s  o r i e n t a t e d  t o  t h e  p u r p o s e  
o f  t h e s e  t e s t s  a n d  t h e  g e n e r a l  t e c h n i q u e s  w e r e  d e s c r i b e d  a n d  d e -
m o n s t r a t e d .  
2 .  E a c h  s u b j e c t  w a s  g i v e n  a  s c o r e  c a r d  u p o n  w h i c h  h e  e n t e r e d  
h i s  n a m e  a n d  a g e .  T h i s  s c o r e  c a r d  a c c o m p a n i e d  t h e  s u b j e c t  t h r o u g h -
o u t  t h e  v a r i o u s  p h a s e s  o f  t h e  t e s t s  f o r  t h e  p u r p o s e  o f  r e c o r d i n g  t h e  
n e c e s s a r y  d a t a  a n d  s c o r e s .  
3 .  P u s h - u p s  ( d i p s ) :  P u s h - u p s ,  F i g u r e  I ,  w e r e  a d m i n i s t e r e d  o n  
t h e  p a r a l l e l  b a r s .  T h e  s u b j e c t  g r a s p e d  t h e  b a r s ,  o n e  i n  e a c h  h a n d ,  
w h i l e  s t a n d i n g  i n  f r o n t  o f  t h e  p a r a l l e l  b a r s .  H e  j u m p e d  t o  t h e  
1
F r e d r i c k  R a n d  R o g e r s ,  P h y s i c a l  C a p a c i t y  T e s t s  i n  t h e  A d -
m i n i s t r a t i o n  o f  P h y s i c a l  E d u c a t i o n ,  ( N e w  Y o r k :  B u r e a u  o f  P u b l i c a t -
i o n s ,  T e a c h e r s  C o l l e g e ,  C o l u m b i a  U n i v e r s i t y ,  1 9 2 6 ) ,  p .  4 3 .  
2
C h a r l e s  H .  M c C l o y ,  " A  N e w  M e t h o d  o f  S c o r i n g  C h i n n i n g  a n d  
D i p p i n g , "  R e s e a r c h  Q u a r t e r l ; y : ,  2 : 1 3 2 ,  D e c e m b e r ,  1 9 3 1 .  
3
H .  H a r r i s o n  C l a r k e ,  C a b l e  T e n s i o n  S t r e n g t h  T e s t s , ( C h i c o p e e ,  
M a s s .  B r o w n - M u r p h y  C o . )  p .  1 6 .  
•  
1 3  
c r o s s  r e s t  w i t h  a r m s  s t r a i g h t  ( t h i s  c o u n t s  o n e ) .  H e  t h e n  l o w e r e d  
h i s  b o d y  u n t i l  t h e  a n g l e  o f  t h e  u p p e r  a r m  a n d  f o r e a r m  r e a c h e d  9 0  
d e g r e e s .  H e  w a s  a i d e d  i n  t h i s  b y  a  s p o t t e r  w h o  h e l d  h i s  f i s t  a t  
t h e  d e s i r e d  p o s i t i o n  f o r  t h e  9 0  ~egrees. T h e  s u b i e c t  t h e n  p u s h e d  
u p  t o  t h e  s t r a i g h t  a r m  p o s i t i o n ,  I n  e x e c u t i n g  t h i s  m o v e m e n t  t h e  
b o d y  a n d  t h e  l e g s  o f  t h e  s u b j e c t  w e r e  a p p r o x i m a t e l y  i n  a  s t r a i g h t  
l i n e ,  a n d  u n d e r  n o  c i r c u m s t a n c e s  w a s  a  j e r k  o r  k i c k  p e r m i t t e d ,  H e  
w a s  a l l o w e d  t o  d o  t h e  e x e r c i s e  a s  r a p i d l y  a s  h e  w i s h e d .  I f  h e  d i d  
n o t  g o  a l l  t h e  w a y  d o w n ,  o r  a l l  t h e  w a y  u n  t o  a  s t r a i r h t  a r m  p o s -
i t i o n ,  h a l f  c r e d i t  w a s  g i v e n ,  F o u r  h a l f - c o u n t s  w e r e  a l l o w e d ,  
H e i g h t .  T h e  s u b j e c t  s t o o d  o n  a  p l a t f o r m  s t a d i o m e t e r  w i t h  
h i s  b a c k  t o  t h e  m e a s u r i n g  r o d .  T h e  h e i g h t  w a s  r e c o r d e d  i n  i n c h e s  
t o  t h e  n e a r e s t  o n e - h a l f  i n c h .  
B o d y  W e i g h t .  B o d y  w e i g h t  w a s  d e t e r m i n e d  b y  p l a c i n g  t h e  s u b -
j e c t  o n  t h e  s c a l e s  a n d  r e a d i n g  t h e  d i a l  t o  t h e  n e a r e s t  o n e - h a l f  
pound~ 
P u l l - u p s  ( C h i n s ) .  P u l l - u p s  w e r e  a d m i n i s t e r e d  b y  p l a c i n g  
t h e  s u b j e c t  o n  a  h o r i z o n t a l  b a r  o f  s u f f i c i e n t  h e i g h t  t h a t  h i s  f e e t  
w o u l d  n o t  t o u c h  t h e  f l o o r  w h e n  t h e  a r m s  w e r e  e x t e n d e d .  T h e  p a l m s  
w e r e  t u r n e d  a w a y  f r o m  t h e  b o d y .  O n e  p u l l - u p  w a s  c o u n t e d  f o r  e a c h  
t i m e  t h e  s u b j e c t  r a i s e d  h i s  c h i n  t o  t h e  b a r .  C a r e  w a s  t a k e n  t o  
s e e  t h a t  t h e  s u b j e c t  f u l l y  e x t e n d e d  h i s  R r m s  w h e n  l o w e r i n g  h i s  
b o d y .  F o u r  h a l f - c o u n t s  w e r e  a l l o w e d .  
T h i s  c o n c l u d e d  t h e  f i r s t  p h a s e  o f  t h e  t e s t i n g .  B e c a u s e  o f  
t h e  l e n g t h  o f  c l a s s  p e r i o d s ,  d u r i n g  w h i c h  t h e  t e s t i n g  o f  e a c h  s r o u p  
t' I  
'  
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F I G U R E  1  
P U S H - U P S ,  P A R A L L E L  B A R S  
( F R O M  D O N A L D  K .  M A T H E W S ,  M E A S U R E M E N T  I N  P H Y S I C A L  E D U C A T I O N ,  
P H I L A D E L P H I A :  W.  B .  S A m T D E R S  CO~ 1 9 5 8 ,  p o  6 8 . )  
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1 5  
h a d  t o  b e  c o m p l e t e d ,  t h e r e  w a s  i n s u f f i c i e n t  t i m e  t o  c o m p l e t e  t h e  
t e n s i o m e t e r  t e s t s  o n  t h e  s a m e  d a y .  
C a b l e - T e n s i o n  T e s t s
4  
A  s p e c i a l l y  a d a p t e d  a n d  c a l i b r a t e d  a i r c r a f t  t e n s i o m e t e r ,  
F i g u r e  I I ,  w a s  u t i l i z e d  t o  r e c o r d  t h e  a m o u n t  o f  t e n s i o n  t h e  s u b j e c t  
c a n  a p p l y  t o  c a b l e  a p p r o p r i a t e l y  p l a c e d  f o r  s p e c i f i e d  m o v e m e n t s  o f  
t h e  j o i n t s .  T h e  p u l l i n g  a p p a r a t u s ,  F i g u r e  I I I ,  n e c e s s a r y  t o  o b t a i n  
a  t e n s i o n  r e a d i n g  i s  a  t w e l v e - i n c h  p i e c e  o f  o n e - s i x t e e n t h  i n c h  e x t r a  
f l e x i b l e  c a b l e  w i t h  a  m e a n s  f o r  a t t a c h m e n t  t o  t h e  w a l l  o n  o n e  e n d ,  
a n d  a  p a r a c h u t e  w e b b i n g  s t r a p  a t  t h e  o t h e r  e n d  t o  a t t a c h  t o  t h e  
l i m b  b e i n g  t e s t e d .  T h e  p u l l i n g  a p p a r a t u s  w a s  a n c h o r e d  t o  t h e  w a l l  
s o  t h e  d i r e c t i o n  o f  p u l l  w a s  p e r p e n d i c u l a r  t o  t h e  l i m b  b e i n g  t e s t e d .  
T h e  s u b j e c t  w a s  t e s t e d  w h i l e  l y i n g  o n  a  r e g u l a t i o n  t r a i n i n g  r o o m  
p l i n t h  w h i c h  w a s  e q u i p p e d  w i t h  t h e  n e c e s s a r y  h o o k s  f o r  a n c h o r a g e  
o f  t h e  p u l l i n g  a p p a r a t u s .  A  d e t a i l e d  d e s c r i p t i o n  o f  t h e  a b o v e  
m e n t i o n e d  i n s t r u m e n t s  a n d  a p p a r a t u s  h a s  b e e n  c o m p l e t e l y  d e s c r i b e d  
b y  C l a r k e .
5  
E l b o w  F l e x i o n .  F i g u r e  I V  s h o w s  t h e  s u b j e c t  p l a c e d  i n  a  
s u p i n e  l y i n g  p o s i t i o n ,  h i p s  a n d  k n e e s  f l e x e d ,  f e e t  r e s t i n g  o n  a  
t a b l e  a n d  f r e e  h a n d  r e s t i n g  o n  t h e  c h e s t .  U p p e r  a r m  o n  t h e  s i d e  
b e i n g  t e s t e d  a b d u c t e d  a n d  e x t e n d e d  a t  t h e  s h o u l d e r  t o  1 8 0  d e g r e e s ;  
4
c 1 a r k e ,  2 : £ •  C i t .  
5
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1 8  
e l b o w  i n  1 1 5  d e g r e e s  f l e x i o n ,  f o r e a r m  i n  m i d - p r o n e  s u p i n e  p o s i t i o n .  
R e g u l a t i o n  s t r a p  w a s  p l a c e d  a r o u n d  t h e  f o r e a r m  m i d w a y  b e t w e e n  t h e  
w r i s t  a n d  e l b o w  j o i n t .  T h e  p u l l i n g  a s s e m b l y  w a s  a t t a c h e d  t o  a  h o o k  
b e l o w  t h e  s u b j e c t ' s  f e e t .  C a r e  w a s  t a k e n  t o  p r e v e n t  t h e  s u b j e c t  f r o m  
r a i s i n g  h i s  e l b o w  a n d  a b d u c t i n g  t h e  u p p e r  a r m  b y  b r a c i n g  a t  t h e  e l b o w .  
E l b o w  E x t e n s i o n .  S u b j e c t  w a s  i n  t h e  s a m e  p o s i t i o n  e x c e p t  
t h e  e l b o w  w a s  i n  1 2 0  d e g r e e s  f l e x i o n .  T h e  r e g u l a t i o n  s t r a p  w a s  
p l a c e d  a r o u n d  t h e  f o r e a r m  m i d w a y  b e t w e e n  t h e  w r i s t  a n d  e l b o w  j o i n t s .  
T h e  p u l l i n g  a s s e m b l y  w a s  h o o k e d  t o  t h e  w a l l  a b o v e  t h e  s u b j e c t ' s  
h e a d .  C a u t i o n  w a s  t a k e n  t o  k e e p  t h e  s u b j e c t ' s  h e a d  s t r a i g h t  s o  a s  
t o  r e d u c e  a n y  t e n d e n c y  t o  f l e x  t h e  s p i n e  l a t e r a l l y .  
T h i s  p r o c e d u r e  w a s  f o l l o w e d  w i t h  b o t h  a r m s  o f  e a c h  s u b j e c t .  
D i a l  r e a d i n g s  o f  t h e  t e n s i o m e t e r  w e r e  c o n v e r t e d  i n t o  p o u n d s  b y  u s e  
o f  a  c a l i b r a t i o n  c h a r t ,  w i t h  t h e  t e n s i o m e t e r ,  f o r  e a c h  e f f o r t .  T h e  
f o u r  s c o r e s  w e r e  t h e n  t o t a l e d  t o  g i v e  t h e  a r m  s t r e n g t h  i n  p o u n d s  
o f  e a c h  s u b j e c t .  
O b j e c t i v i t y  o f  ~esters 
O b j e c t i v i t y  o f  t h e  t e s t e r s  w e r e  d e t e r m i n e d  b y  r u n n i n g  e a c h  
o f  t h e  t e s t s  t w i c e  u s i n g  t h e  s a m e  s u b j e c t s  b u t  d i f f e r e n t  t e s t e r s .  
T h i r t y  s u b j e c t s  w e r e  u s e d  i n  e a c h  t e s t .  T h e  c o e f f i c i e n t s  o f  o b -
j e c t i v i t y  w e r e  a s  f o l l o w s :  
R o g e r s  A r m  S t r e n g t h  
M c C l o y s  Ar~ S t r e n g t h  ( P u s h - u p s )  
M c C l o y s  A r m  Stren~th ( P u l l - u n s )  
. 7 8  
. 8 1  
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I r i s h  A r m  S t r e n g t h  
C a b l e  T e n s i o m e t e r  S t r e n g t h  
0 9 8  
. 9 5  
2 0  
T h e s e  o b j e c t i v i t y  c o e f f i c i e n t s  c o m p a r e  w e l l  w i t h  t h o s e  r e p o r t e d  f o r  
t h e  v a r i o u s  t e s t s ,  s o  t h e  c o m p e t e n c e  o f  t h e  t e s t e r s  w a s  c o n s i d e r e d  
a d e q u a t e  f o r  c o l l e c t i o n  o f  t h e  n e c e s s a r y  r e s e a r c h  d a t a .  
S u b j e c t s  
F o r  t h i s  s t u d y ,  d e a l i n g  w i t h  a r m  s t r e n g t h  r e l a t i o n s h i p ,  1 5 3  
C e n t r a l  W a s h i n g t o n  C o l l e g e  o f  E d u c a t i o n  m a l e s  e n r o l l e d  i n  t h e  v a r -
i o u s  p h y s i c a l  e d u c a t i o n  a c t i v i t y  c l a s s e s  w e r e  u t i l i z e d  a s  s u b j e c t s .  
A l l  m e n  h a v i n g  p h y s i c a l  d e f e c t s  w e r e  e x c l u d e d  f r o m  t h e  t e s t s .  T h e i r  
a g e s  r a n g e d  f r o m  1 8  t o  2 5  y e a r s .  
S t a t i s t i c a l  T r e a t m e n t  
A l l  e x p e r i m e n t a l  v a r i a b l e s ,  c a b l e - t e n s i o n  s t r e n g t h  a n d  a r m  
s t r e n g t h  t e s t s  w e r e  i n t e r - c o r r e l a t e d  w i t h  e a c h  o t h e r .  W i t h  R o g e r s  
a r m  s t r e n g t h ,  M c C l o y  p u l l - u p ,  M c C l o y  p u s h - u p ,  I r i s h  a r m  s t r e n g t h  
a n d  t h e  c a b l e  t e n s i o m e t e r  t e s t s  m a k i n g  t e n  z e r o - o r d e r  c o r r e l a t i o n s .  
T h e  s t a n d a r d  e r r o r  o f  t h e  o b t a i n e d  s c o r e s  w e r e  t a k e n  t o  d e t e r m i n e  
h o w  c l o s e l y  o n e  c o u l d  p r e d i c t  t h e  t r u e  s c o r e  o f  a  s u b j e c t .  
T h e  h i g h e s t  c o r r e l a t i o n  w i t h  t h e  c r i t e r i o n  ( c a b l e - t e n s i o n  
s t r e n g t h  t e s t )  w a s  f o u n d  i n  o r d e r  t o  d e t e r m i n e  t h e  b e s t  t e s t  f o r  
a r m  s t r e n g t h .  E a s e  o f  a d m i n i s t r a t i o n  w a s  a l s o  a  f a c t o r  i n  t h e  s e l -
e c t i o n  o f  a  u s a b l e  t e s t  f o r  a r m  s t r e n g t h .  
T h e  . 0 1  a n d  . 0 5  l e v e l s  o f  c o n f i d e n c e  w e r e  d e t e r m i n e d  f o r  t h e  
n u m b e r  o f  c a s e s  i n v o l v e d .  F o r  1 5 3  c a s e s  a n  r  o f  ( . 1 6 )  i s  n e e d e d  t o  
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be significant at the .05 level of confidence, an r of (.21) is 
needed to be significant at the .01 level. 
Facilities 
Site. The Men's gymnasium at Central Washington College 
of Education served as the testing site. 
Apparatus. The following apparatus were utilized: 
1. A Horizontal bar was used for measuring pull-ups 
(chins). 
2. Regulation gymnasium parallel bars were used for 
measuring push-uns (dips). 
3. A standard scale was used for measuring weight of 
the subjects. 
4. A platform stadiometer was used for measuring 
height in inches. 
5. A regulation training room plinth with attachments 
was used for cable-tension strength tests. 
6. A cable tensiometer with the attachments for arm 
strength testing. 6 
The above apparatus was arranged in stations with trained 
testers at each station who gave instructions, administered tests, 
and entered scores on respective score cards. 
Testing stations were set up in such a manner that subjects 
6H. Harrison Clarke, Cable-Tension Strength Tests, (Chicopee, 
Massachusetts: Brown-Murphy Co., 1953), P• 16. 
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p a s s e d  f r o m  o n e  t o  a n o t h e r  i n  a  c o n t i n u o u s  l i n e ,  a n d  s o  t h a t  l i n e s  
w o u l d  n o t  m e r g e  o r  c r o s s  w h e n  p a s s i n g  f r o m  s t a t i o n  t o  s t a t i o n .  T h e  
s t a t i o n s  w e r e  a s  f o l l o w s :  
S t a t i o n  1 :  D i s t r i b u t e  s c o r e  c a r d s ,  r e c o r d  n a m e  a n d  a g e .  
S t a t i o n  2 :  P u s h - u p  ( d i p s ) ;  p a r a l l e l  b a r s .  
S t a t i o n  3 :  H e i g h t  a n d  w e i g h t :  s t a d i o m e t e r ,  s c a l e s .  
S t a t i o n  4 :  P u l l - u p s  ( c h i n s ) ;  h o r i z o n t a l  b a r .  
S t a t i o n  5 :  A c t u a l  A r m  S t r e n g t h :  t e n s i o m e t e r ,  p l i n t h .  
S t a t i o n  6 :  C h e c k  s t a t i o n :  c o l l e c t  s c o r e  c a r d s .  
T h e  s c o r e  c a r d s  w e r e  g i v e n  t o  e a c h  p a r t i c i p a n t  a t  t h e  s t a r t  
o f  t h e  t e s t  a n d  c a r r i e d  b y  h i m  t o  e a c h  s t a t i o n .  
CHAPTER III 
ARM STRENGTH RELATIONSHIP RESULTS 
A statistical analysis of the arm strength data was made. 
This analysis included computation of zero-order correlations by 
the Pearson product-moment method. 
INTERRELATIONSHIPS AMONG EXPERIMENTAL VARIABLES 
The product-moment intercorrelations between the five exper-
imental variables appear in Table I. Appropriate interpretations 
of these results are given below. 
Arm Strength Variables 
1. A number of high correlations among the variables were 
obtained. The formulae that correlated highly were Trish's and 
McCloy's. The highest of these was (.93), between the Irish formula 
and McCloy's formulae using pull-ups. The Irish formula is signif-
icant well beyond the .01 level of confidence with all variables 
except Rogers' arm strength. 
2. McCloy's two formulae, arm strength (pull-ups) and arm 
strength (push-ups), correlated (.91) with each other. This may be 
considered an expected result because the two formulae are much 
the same. The difference being the components of pull-ups and push-
ups are interchanged. Both of these formulae are significant be-
yond the .Ol level of confidence as above. 
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3 .  A  h i g h  c o r r e l a t i o n  o f  ( . 8 3 )  w a s  a l s o  o b t a i n e d  b e t w e e n  
I r i s h ' s  A r m  S t r e n g t h  a n d  M c C l o y ' s  A r m  S t r e n g t h  ( u s i n g  p u s h - u p s ) .  
' ! ' h e  l a t t e r  b e i n g  t h e  f o r m u l a  t h a t  c o r r e l a t e d  m o s t  h i g h l y  w i t h  t h e  
t e n s i o m e t e r  t e s t  c o n d u c t e d  i n  t h i s  s t u d y  ( . 7 3 ) .  
4 .  T h e  t e n s i o m e t e r  a r m  s t r e n g t h  t e s t s  c o r r e l a t e d  w e l l  w i t h  
M c C l o y ' s  A r m  S t r e n g t h  ( p u s h - u p s )  a n d  I r i s h ' s  A r m  S t r e n g t h ,  t h e s e  
c o r r e l a t i o n s  b e i n g  ( . 7 3 )  a n d  ( . 4 6 )  r e s p e c t i v e l y .  O t h e r  c o r r e l a t -
i o n s  w i t h  t h e  t e n s i o m e t e r  t e s t s  w e r e :  M c C l o y ' s  A r m  S t r e n g t h  ( p u l l -
u p s )  ( . 3 7 )  a n d  R o g e r s '  A r m  S t r e n g t h  ( . 0 3 ) ,  t h e  l a t t e r  b e i n g  o f  n o  
s i g n i f i c a n c e .  
5 .  V e r y  l o w  c o r r e l a t i o n s  w e r e  o b t a i n e d  w h e n  R o g e r s '  t e s t  w a s  
o n e  o f  t h e  v a r i a b l e s .  T h e s e  c o r r e l a t i o n s  w e r e :  ( . 0 3 3 ) ,  ( . 0 3 4 ) ,  
( . 0 3 9 )  a n d  ( . 0 6 7 ) .  N o n e  o f  t h e s e  c o r r e l a t i o n s  r e a c h e d  t h e  . 0 5  l e v e l  
o f  c o n f i d e n c e .  
S t a n d a r d  E r r o r  
A  s t a n d a r d  e r r o r  o f  a n  o b t a i n e d  s c o r e  f o r  e a c h  o f  t h e  v a r -
i a b l e s  w a s  d e t e r m i n e d .  T h e s e  w e r e  a s  f o l l o w s :  
R o g e r s  a r m  s t r e n g t h  
=  9 7 . 2 9  
M c C l o y  a r m  s t r e n g t h  (push~ups) 
=  1 5 . 8 4  
M c C l o y  a r m  s t r e n g t h  ( p u l l - u p s )  
=  1 1 . 9 7  
I r i s h  a r m  s t r e n g t h  
+  4 . 4 4  
-
C a b l e  t e n s i o m e t e r  
+  
1 . 2 3  
-
T h i s  m e a n s  t h a t  t h e  s u b j e c t s  t r u e  s c o r e  i s  t h e  o n e  h e  o b -
t a i n e d  p l u s  o r  m i n u s  t h e  s c o r e  l i s t e d  o p p o s i t e  t h e  t y p e  o f  t e s t .  
25 
It is obvious that some tests give a more true measure than others. 
With the exception of Rogers' arm strength all of the tests are 
within reasonable limits. 
TABLE I 
I vi I v2 I v3 I 4 I v5 v 
vl 
Irish Arm 
.827 .067 Strength .932 .459 
v2 
McCloy Arm 
Strength .912 .033 .371 
(Pull-ups) 
McCloy Arm 
v3 Strength .039 .732 (Push-ups) 
4 Rogers Arm 
.034 v Strength 
v5 Tensiometer Arm Strength 
Intercorrelation of Arm Strength Measures 
C H A P T E R  I V  
S U M M A R Y  
T H E  P R O B L E M  
T h i s  r e s e a r c h  d e a l t  w i t h  t h e  p r o b l e m  o f  f i n d i n g  w h i c h  a r m  
s t r e n g t h  t e s t  w a s  t h e  m o s t  v a l i d  a n d  n o s s i b l y  t h e  m o s t  u s e f u l  t e s t  
a s  c o m p a r e d  w i t h  a r m  s t r e n g t h  d e t e r m i n e d  b y  t h e  u s e  o f  a n  i n s t r u m -
e n t .  T h i s  i n s t r u m e n t  b e i n g  a  c a b l e  t e n s i o m e t e r .  
T h r e e  t y p e s  o f  t e s t s  t o  d e t e r m i n e  a r m  s t r e n g t h  w e r e  u s e d .  
F i r s t ,  t h e  I r i s h  f o r m u l a  r e q u i r e d  o n l y  t h e  m e a s u r e m e n t  o f  b o d y  
w e i g h t  w i t h  n o  e x e r c i s e  o r  e x e r t i o n  i n v o l v e d ;  s e c o n d ,  t e s t s  i n  
w h i c h  e x e r c i s e  a n d  i t s  r e s u l t i n g  d e g r e e  o f  e x h a u s t i o n  w e r e  c o m p o n -
e n t s  ( t h e  M c C l o y  a n d  R o g e r s  t e s t s ) ;  a n d  t h i r d ,  t h e  t e n s i o m e t e r  t e s t  
i n  w h i c h  b r i e f  e x e r t i o n ,  ( b u t  n o  e x h a u s t i o n )  w a s  r e c o r d e d  b y  a n  
i n s t r u m e n t .  T h e  e x p e r i m e n t a l  t e s t  v a r i a b l e s  w e r e  a s  f o l l o w s :  
1 .  I r i s h  A r m  S t r e n g t h :  T h e  c o m p o n e n t  o f  b o d y  w e i g h t  u s e d  i n  
a  f o r m u l a  t o  d e t e r m i n e  a r m  s t r e n g t h .  
2 .  ¥ c C l o y  A r m  S t r e n g t h  ( p u l l - u p s ) :  I n c l u d e s  t h e  c o m p o n e n t s  
o f  b o d y  w e i g h t  a n d  t h e  n u m b e r  o f  p u l l - u p s  ( c h i n s )  u s e d  i n  a  f o r m u l a  
t o  d e t e r m i n e  a r m  s t r e n g t h .  
3 .  M c C l o y  A r m  S t r e n g t h  ( p u s h - u p s ) :  I n c l u d e s  t h e  c o m p o n e n t s  
o f  b o d y  w e i g h t  a n d  t h e  n u m b e r  o f  p u s h - u p s  ( d i p s )  u s e d  i n  a  f o r m u l a  
t o  d e t e r m i n e  a r m  s t r e n g t h .  
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4. Tensiometer Arm Strength: Consists of the score obtained 
by totaling elbow flexion and extension strength of both arms de-
termined by reading the amount of exertion brought against the 
measuring instrument. 
PROCEDURE 
All data were collected in the men's ~ymnasium at Central 
Washington College of Education by graduate personnel trained for 
the purpose. The subjects were 153 male students from physical 
education activity classes. 
The subjects were tested only once thereby avoiding any 
learning situation. The results were inter-correlated by the 
Pearson product-moment method of correlation. 
RESULTS 
The best test to determine arm strength is McCloy's Arm 
Strength formula using push-ups (dips). This test correlated high-
ly with three out of four variables. It correlated (.73) with arm 
strength as determined by the tensiometer. 
The more simple test to administer is Trish's Arm Strength 
formula which had a highest correlation, (.93) with McCloy•s 
(pull-ups) and also correlated high with three of four variables. 
This test correlated (.46) with the tensiometer test. 
Rogers' Arm Strength did not correlate with any of the other 
variables or the criterion. 
T h e  c o r r e l a t i o n s  w e r e :  
I r i s h  A . S .  w i t h  M c C l o y  A . S .  ( p u l l - u p s )  
. 9 3  
M c C l o y  A . s .  
( p u l l - u p s )  w i t h  M c C l o y  A . S .  ( p u s h - u p s )  
. 9 1  
I r i s h  A . S .  w i t h  M c C l o y  A . S .  ( p u s h - u p s )  
. 8 3  
M c C l o y  A . s .  
( p u s h - u p s )  w i t h  T e n s i o m e t e r  A . S .  
. 7 3  
I r i s h  A . S .  w i t h  T e n s i o m e t e r  A . S .  . 4 6  
M c C l o y  A . S .  ( p u s h - u p s )  w i t h  T e n s i o m e t e r  A . S .  
. 3 7  
R o g e r s  A . S .  w i t h  I r i s h  A . S .  
. 0 7  
R o g e r s  A . S .  w i t h  M c C l o y  A . S .  ( p u s h - u p s )  
. o 4  
R o g e r s  A . S .  w i t h  T e n s i o m e t e r  A . s .  
. 0 3  
R o g e r s  A . S .  w i t h  ~cCloys A . S .  ( p u l l - u p s )  
. 0 3  
C O N C L U S I O N S  
I n  c o n c l u d i n g  t h i s  r e p o r t  a  n u m b e r  o f  o b s e r v a t i o n s  m a y  b e  
m a d e ,  a s  f o l l o w s :  
1 .  T h e  b e s t  t e s t  f o r  a r m  s t r e n g t h ,  a s  c o m p a r e d  t o  t h e  
c r i t e r i o n ,  i s  M c C l o y ' s  f o r m u l a  u s i n g  p u s h - u p s .  
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2 .  B o d y  w e i f h t  s e e m s  t o  b e  t h e  m o s t  i m p o r t a n t  f a c t o r  i n  d e -
t e r m i n i n g  a r m  s t r e n g t h .  
3 .  T h e  I r i s h  f o r m u l a  c o u l d  b e  s u c c e s s f u l l y  s u b s t i t u t e d  f o r  
o t h e r  a r m  s t r e n g t h  f o r m u l a  i n  v a r i o u s  b a t t e r i e s  o f  s t r e n g t h  t e s t s .  
4 .  S i x  o f  t h e  t e n  c o r r e l a t i o n s  w e r e  s i g n i f i c a n t .  T h e s e  
b e i n g  t h e  c o r r e l a t i o n s  b e t w e e n  I r i s h  a n d  M c C l o y  ( p u l l - u p s )  ( . 9 3 ) ,  
M c C l o y  ( p u l l - u p s )  a n d  M c C l o y  ( p u s h - u p s )  ( . 9 1 ) ,  I r i s h  a n d  M c C l o y  
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(push-ups) (.83), McCloy (push-ups) and Cable-tension (.73), Irish 
and Cable-tension (.46) and McCloy (push-ups) and Cable-tension 
(.37). 
5. Rogers' Arm Strength, the most widely used in physical 
fitness tests, did not correlate with the other variables in this 
study or the criterion. It is thereby the thinking of the writer 
that the arm strength phase of Rogers' PFI should be altered and/or 
simplified. 
6. In three cases the various criteria correiated significant-
ly at the .01 level with the tensiometer tests. These were: 
McCloy (push-ups), Irish arm strength, and McCloy (pull-ups). 
92353 
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